A novel transthyretin variant p.H110D (H90D) as a cause of familial amyloid polyneuropathy in a large Irish kindred.
Hereditary transthyretin (ATTR) amyloidosis is caused by inheritance of an abnormal TTR gene in an autosomal dominant fashion. In its native state, TTR is a homotetramer consisting of four identical polypeptides. Mutations in the TTR gene contribute to destabilization and dissociation of the TTR tetramer, enabling abnormally folded monomers to self-assemble as amyloid fibrils. Currently, over 120 TTR variants have been described, with varying geographic distributions, degrees of amyloidogenicity and organ involvement. We report here a large Irish family with familial amyloid polyneuropathy (FAP), consisting of multiple affected generations, caused by a novel TTR mutation; p.H110D (H90D). The demonstration, by immunohistochemistry and laser micro dissection-mass spectrometry (LMD/MS) that the amyloid fibrils were composed of TTR, in conjunction with a typical FAP phenotype, indicates that the novel TTR mutation was the cause of amyloidosis. We used a molecular visualization tool PyMOL to analyze the effect of the p.H110D (H90D) replacement on the stability of the TTR molecule. Our data suggest that the loss of two hydrogen bonds and the presence of an additional negative charge in the core of a cluster of acidic residues significantly perturb the tetramer stability and likely contribute to the pathogenic role of this variant.